TLR7 and TLR8 agonists trigger different signaling pathways for human dendritic cell maturation.
Dendritic cells (DCs) play an important role in bridging innate and adaptive immunity. These APCs have the ability to recognize specific molecular signatures of pathogens through TLRs. In particular, the intracellular TLR7 and TLR8, mediating the recognition of ssRNA by DCs, play a major role in the immune response during viral infection. Although differences have been identified between TLR7 and TLR8, in terms of cellular expression and functions, the signaling pathways that lead to DC maturation following TLR7 or TLR8 engagement are largely unknown. We compared the signaling pathways involved in human CD34-DC maturation induced by agonists selective for TLR7 (imiquimod) or TLR8 (3M002). TLR7 and TLR8 activation up-regulated CCR7, CD40, CD86, and CD83 expression and IL-6 and IL-12p40 production. However, only TLR8 activation led to IL-12p70 production and il-12p35 mRNA expression. We found that upon TLR7 and TLR8 activation, JNK and NF-kappaB positively regulated the expression of CCR7, CD86, CD83, and CD40 and the production of IL-6 and IL-12p40. However, although p38MAPK participated in the up-regulation of maturation markers in response to TLR7 activation, this kinase exerted an inhibitory effect on CD40 expression and IL-12 production in TLR8-stimulated DCs. We also showed that the Jak/STAT signaling pathway was involved in CD40 expression and cytokine production in TLR7-stimulated DCs but negatively regulated CD83 expression and cytokine secretion in DCs activated through TLR8. This study showed that TLR7 and TLR8 activate similar signaling pathways that play different roles in DC maturation, depending on which TLR is triggered.